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1 
This invention relates to processes or pro- 
cedures particularly adapted for preventing, 
breaking or resolving emulsions of the water-in- 
off type, and particularly petroleum emulsions. 
Complementary to the above aspect of the in- 
vention herein disclosed is my companion inven- 
tion concerned with the new chemical products or 
compounds used as the demulsifying agents in 
said aforementioned processes or procedures, as 
well as the application of such chemical ¢om- 
pounds, products, or the like, in various other 
arts and industries, along with the method for 
manufacturing said new chemical products .or 
compounds which are of outstanding value in de- 
mulsification. See my co-pending application, 
.Seria No. 104,801, ffled July 14, 1949, now Patent 
No. 2,552,528, dated May.15, 1951. 
My invention provides .an economical and rapid 
process for. resolving petroleum eraulsions of the 
water-in-oil type that are commonly referred to 
as "cut oil;" "rofly off," "emulsified off," etc.,and 
Which comprise finedroplets of naturally-occur- 
ring waters or brines dispersed in a more or less 
-permanent state throughout the off which con- 
stituted the continuous phase of the emulsion. 
I/ also provides an economical and rapid-proc- 
-ess for separating emulsions which have beèn 
prépared under controlled conditions :from-mîn- 
oral off, such as crude off and relatively sort 
watersor weak brines. Controlled emulsification 
and subsequent demulsification under the condi- 
tions just mentioned are of significant value .ïn 
removing impurities, particularly inorganic salts, 
from pipeline off. 
Demulsification as contemplated in the present 
application includes the preventive step of com- 
mingling the demulsifier with the aqueous c0m- 
ponent which would or might subsequently become 
either phase of the emulsion in the absence of 
such precautionary measu2-e. Similarly, such de- 
mulsifier may be mixed with the hydrocarbon 
component. 
The present invention is-concerned with the 
resolution of petroleum emulsions by means of 
xylene-soluble oxyalkylated sucrose. The alkyl- 
ene oxides employed for oxyalkylati0n are alpha- 
beta alkylene oxides selected from the class con- 
sisting of ethylene oxide,-propylene oxide, butyl- 
erie oxide, glYcideand methylglycide. In numer- 
ous instances the oxyalkylation products are 
chagcterized by tlie fact that they are hot only 
xyléne soluble but also water-insoluble. Such 
products are obtained by the use, at lêast in part, 
Of an allylene okide, having -three.or more carbon 
-tomsper:oxygen atom.such aspropylne oxide. 
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One example of such an oxyalkylated is obtained 
by reacting 9 parts by weight of sucrose with 91 
parts by weight of propylene oxide. On the other 
hand many of the most desirable derivatives are 
5 obtained by useof both ethylene oxide and pro- 
pylene oxide. 
Part of the products herein described, i. e., the 
oxypropylated derivatives, specifically represent 
a continuation-in-part of my co-pending appli- 
10 cation, Serial No. 104,801, filed July 14, 1949. 
Briefiy stated, the particular invention 
scribed in said immediately aforementioned co- 
pending application is concerned with the break- 
ing of petroleum emulsions by means of certain 
15 polyol ethershereinafter described in detail. Such 
ethers are obtained by .treating a water-soluble 
xylene-insoluble polyhydric reactant having ai 
least 4 hydroxyl radicals and free from any radi- 
cal having at least 8 uninterrupted carbon atoms, 
20 with propylene oxide. 
In the. aforementioned co-pending application, 
Serial No. 104,801, filed July 14, 1949, one is con- 
cerned with an initial material Which, like su- 
crose, is water-soluble and xylene-insoluble. Fur- 
25 thermore/the reactant subj ected to oxyalkylgtion 
as desci'ibed in said aforementïoned application, 
like sucrose has at least 4 hydroxyl radicals and 
is free from any radical having at least 8 unin- 
terrupted Carbon atoms. In said aforementioned 
30 co-pending application the particular reactant 
employed is propylene 0xide, whereas the instant 
invention is hot so limited. 
For convenience, however, reference will be 
ruade to the effect of oxypropylation-for the 
35 reàson that it fllustrates one of the sub-geriera 
herein described,and also for the reason that 
particularly illusrates the effect of Water solu- 
bility. 
What is said in aforementioned co-pending 
40 plication Serial No. 104,801, filed July 14, 1949, ap- 
plies with equal force and effect to such' sub- 
genus. The following text is verbatim: "A plu- 
rality of propylene oxide is used in molal ratio 
to the hydroxyla.ted rea.ctant so as to convert 
45 the initially water-soluble and xylene-insoluble 
product in an ultimate resultant which is water- 
insoluble and xylene-soluble. For instance, the 
herein described resultants, or more correctly 
products of reaction-since they invariably and in- 
50 evitably represent cogeneric mixtures rather than 
a single component, which mixed with distflled 
water so s to give a 5 % solution, suspend af ter a 
fashion during vigorous agitation but on being 
allowed to stand in a-quiescent state immediatéiy 
-55 separate out so that within ashort length of 
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rime, for instance, within a few minutes fo several 
hours, all or substantially the big bulk of mate- 
rial bas separated from the aqueous solution or 
suspension. In tact, in the higher stages of oxy- 
propylation the materials obtained seem to go 
into water at room temperature with considerable 
difiïculty and if the water happened tobe warm, 
for instance af a temperature of 50 °, 60 °, or 70 ° C., 
the materials were even less soluble. An example 
of a product difficult to disperse even with vigor- 
ousshaking a.nd vhich, even so, does hot stay 
dispersed, is the resultant obtained by treating 
one mole of sorbitol with 200 moles of propylene 
oxide, leference as fo solubility is in ordinary 
cold water at approximately room temperature, 
for instance, 22.5 ° C., or thereabouts. Solubility 
in xylene refers fo solubflity ai ordinary tem- 
perature and products herein specified are solu- 
ble in xylene so as fo forma 5% solution readily." 
In the present invention one is not limited fo 
the use of propylene oxide but one may use oxides 
which-introduce a more concentrated hydrophile 
character, such as ethylene oxide or glycide. In- 
deed, such products may show solubility in both 
xylene and water. This will be illustrated by 
subsequent examples. Thus, if is noted that in 
the broadest aspect the invention is concerned 
with xylene-soluble products whether water- 
soluble or hot. 
For convenience, what is said hereinafter is 
divided into two parts: 
Part 1 will be concerned with the description 
of the oxyalkylation of sucrose; and 
Part 2 will be concerned with the use of the 
oxyalkylated derivatives as demulsifiers for 
petroleum emuisions of the water-in-oil type. 
PAleT 1 
The oxyalkylation of sucrose can be conducted 
by various procedures. My preference is fo pre- 
pare a slurry of finely powdered sugar (confec- 
tionery sugar) and xylene, and an alkaline cata- 
lyst fo the extent of about /2 % t.o 3% and proceed 
with the oxyalkylation in absence of water. The 
alkaline catalyst employed may be any one of 
the customary catalysts such as sodium methyl- 
are, caustic soda, caustic potash, etc. Confec- 
tionery sugar usually contains about 3% of 
starch. If is possible this combines ai the tem- 
perature of oxyalkylation or if may be there 
is an insignificant decomposition of sugar itself. 
In any event, in the early stages of oxyalkylation 
there is frequently a slight!y amber tinge due fo 
carmelization or decolorization of starch which, 
however, becomes more diluted on addition of 
the alkylene oxide. Such color can be removed 
in the usual manner with filtering charcoals, 
decolorizing clays, etc. For the majority of in- 
dustrial purposes, however, this color is imma- 
terial. Similarly, the solvent which is present, 
such as xylene, can be removed if desired. 
Distillation, particularly vacuum distfllation, 
can be emploYed. Here, again, it is immaterial 
whether the solvent is removed or not when used 
for most industrial purposes. 
I bave prepared a number of derivatives from 
sucrose varying from a few hundred grains or 
less in the laboratory fo substantially larger 
amounts. In preparing a large number of 
amples I bave round if particularly advantageous 
fo use laboratory equipment which permits con- 
tinuous oxypropylation and oxyethylation. More 
specific reference will be ruade fo treatment with 
glycide subsequently in the text. 
The oxypropylation step is, of course, the saine 
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as the oxyethylation step insofar that two low 
boiling liquids are handled in each instance. 
What immediately follows refers fo oxyethylation 
and it is understood that oxypropylation can be 
5 handled conveniently in exactly the saine 
manner. 
The oxyethylation procedure emploYed in the 
preparation of sucrose derivatives bas been uni- 
formly the saine, particularly in light of the tact 
I0 that a continuous operating procedvre was em- 
ployed. In this particular procedure the auto- 
clave was a conventional autoclave, marie of 
stainless stee! and having a capacity of approx- 
imately one gallon, and a working pressure of 
15 1,000 pounds gauge pressure. The autoclave was 
equipped with the conventional devices and 
openings, such as the variable stirrer operating 
ai speeds Ïrom 50 I. P. M. fo. 500 !. P. IVL, 
thermometer well and thermocouple for mechan- 
20 ical thermometer; emptying ourlet; pressure 
gauge, manual vent line; charge hole for initial 
reactants; ai least one connection for conducting 
the incoming alkylene oxide, such as ethylene 
oxide, fo the bottom of the autoclave; along with 
25 suitable devices for both cooling and heating the 
aufoclave, such as a cooling jacket and, prefer- 
ably, coiis in addition thereto, with the jacket 
so arrangd that if is suitable for hating with 
steam or cooling with water, and further 
30 equipped with electrical heating devices. Such 
autoclaves are, of course, in essence small scale 
replicas of the usual conventional autoclave used 
in oxyalkylation procedures. 
Continuous operation, or substantially con- 
35 tinuous operation, is achieved by the use of a 
separate container fo hold the alkylene oxide 
being employed, particularly ethy!ene oxide. The 
container consists essentially of a laboratory 
bomb having a capacity of about one-halï gallon, 
0 or somewhat in excess thereof. This bomb was 
equipped, also, with an inlet for charging, and 
an ourlet tube going fo the bottom of the con- 
tainer so as fo permit discharging oï a!kylene 
oxide in the liquid phase fo the autoclave. Other 
conventional equipment consists, of course, of 
45 the rupture disc, pressure gauge, sight feed glass, 
thermometer connection for nitrogen for pres- 
suring bomb, etc. The bomb was placed on a 
scale during use and the connections between 
the bomb and the autoclave were flexible stain- 
50 less hose or tubing so that continuous weighings 
could be ruade without breaking or making any 
connections. This also applied fo the nitrogen 
line, which was used fo pressure the bomb 
reservoir. To the extent that if was required, any 
55 other usual conventional procedure or addition 
which provided greater safety ws.s used, of 
course, such as safety glass, protective screens, 
etc. 
With this particular arrangement practically 
60 
all oxyethylations become uniform in that the 
reaction temperature could be held within a few 
degrees of any selected point in this particular 
range. In the early stages where the concen- 
65 tration of catalyst is high the temperature was 
generally set for around 150 ° C. or thereabouts. 
Subsequently temperatures up fo 170 ° C. or 
higher may be required. If will be noted by 
examination of subsequent examples that this 
70 temperature range was satisfactory. In any 
case, where the reaction goes more slowly a 
higher temperature may be used, for instance, 
165 ° C. fo iS0 ° C., and if need be 185 ° C'. fo 190 ° C. 
Incidentally, oxypropylation takes place more 
7 slowly than oxyethylation as a rule and for this 



OEaso:=we have.used" a temper.ature ï 0f approxi- 
 mate]y I60 °' C. fo 165 ° C., as _being prticularly 
-desirblefor initial oxyproplyation, :and hae 
stayed .within the range of 165 ° C. fo 185 ° C, 
-almost  invariably during oxypropylation. The 
ethylene oMde was forced: in. by means Of nitro- 
genpressure as.rapidly, as if was absorbed as 
dicated :by the pressure gauge on the_ autoclave. 
In-case the reaction slowed up the temperature 
was raised so as fo speed up the reaction some- 
what by use of extreme heat. If need be, cooling 
vateF was employed fo control the temperature. 
.. As previously .pointed. out_in. he case of oxy- 
propylation as differentiated-from oxyethytation, 
there was a tendency for the reaction to slow up 
as_the temperature dropped much below the se- 
lected point of reaction, for instance, 170°C. In 
this instance the tec_hnique employed was the 
same as belote, that is, either cooling water was 
cut:down or steam was employed, or the:addition 
of propylene oxide 'speeded up, or electric heat 
used-in addition to the steam in order thatthe 
reaction proceeded at, or near, the selected' tem- 
perature fo be maintained. 
Inversely, if the reaction proceeded too fast 
regardless of the particu!ar alkylene oxide, the 
. amount of reactant being added, such as ethylene 
oxide, was cut down or electrical heat was cut 
off, or steam was reduced, .or if need be, cooling 
water was run through both the jacket and.the 
:cooling coil. All these o.perations, of course,are 
dependent on the required number of conven- 
'tional gauges, check vulves,, etc., andkthe, entiïe 
equipment, as has ben pointed out, is:conven- 
 tional and, as. far as we are aware, can be fur- 
nished byat least two fifres who specialize in the 
.manufacture of this Mnd of equipment. 
.:Attention is directed to the fact that the use 
 of.glyciderequires extreme caution. Thisis par- 
.ticularly true on any scale other than small 
.laboratory or semi-pilot plant operations. Pure- 
ly from the standpo!nt of safety in the handling 
of-glycide,.attention is directed to the fo!!owing: 
(a) Iî prepared from giycerol monochlorohydrin, 
.this-product.should be .comparatively pure; (b) 
the glycide itself should be as pure as possible as 
the.effect of impur!ries is diflicu!t fo evaluate; 
(c) the glycide sho_]d be introduced carefully 
and precaution should be taken that it reactsas 
promptly as.introduced, i. e., that no excess of 
glycide is al!owed to accumulate; (d) all neces- 
sary. precaution should be taken that glycide can- 
-hot polymerize per se; (e) due fo the.high boiling 
point of glyoide one canreadily employ a typica! 
separatable glass resin pot as described in the 
co-pending application of Melvin De Groote and 
Bernhard Keiser, Serial No. 8,722, filed February 
16, 1948, now Patent No. 2,499,365, dated lïarch. 
7, 1950, and offered for sale by numerous labora- 
tory supp!y bouses. If such arrangement is used 
to prepare laboratory scale duDlications, then 
care should be taken that the heaiing mantle can 
be removed rapidly so as fo allow for cooling; or 
better still, through an added opening at the top 
the glass resin pot or comparable vessel shoul'd 
 be equipped with a stainless steel cooling_coil so 
that the pot can b e:cooled more rapidly than-mere 
removal of mantle. If a stainlegs steel coil is 
introduced it means that conventional stirrer of 
the paddle type is changed into the centrifugal 
type which causes the fiuid or reactants  to mix 
due te swirling action in the center of the pot. 
Still better, is the use of a laboratory autocla./e 
of the kind previously described in this part;, but 
in any event, when the initial amount of glycide 
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ls.added:toa:sitabl:zeactant;: snchç as 
: t, he;.sl ee d:ofi r eciomshould.be::controlled 
.usut  facto/sncb:as .(a)..e:addition ofg!ycide:; 
(b)?the=elimination:ef:externaI heur, andç (-c) .use 
 of:nooling coilso/£here: is:no, nndue r/se 
perture.../E1 .he .foregoing. is merely :conven- 
tional ::but :is inclnded .due fo. the, hazad in 
handling:glycide. 
. Example Æb 
10 
The react-ion_-wesselï employed, was -a stainless 
steel, autoclave with £he. usual devices.for het- 
iag, heat control, stirrer, inlet, outlet,:etc,.which 
is conventional in this type of apparatus. Tte 
.l.capacity was _appoximately / .liters. The 
stirer 0Peratëd af a speed of approximately 250 
R. P. M: There were charged into.the autoclave 
:460 grains of powdered sugar (containlng 
corn starch) 300 grains of xylene, and 15 grains 
20 of..sodium..methylate. The autoclave was sealed, 
swept with nitrogen gas and stirring started:im- 
mediately and heat applied. The temperàture 
was allowed to fise fo approximately 150 ° C. Af 
ttiis parbicular .rime the addition of propylene 
.2 oxide:was: started. If was added continuously af 
 such speed that it was borbed by the reaction 
as added. The .amount added in this oper.aion 
was. 1.350 grains. The rime required to a6d the 
propytene oxide wastwo hours. During this 
3O ried the temperature was maintained af 150 ° to 
180 ° C., .using-cooling water through the inner 
coits- when necessary-and otherwise applying_het 
if required. The maximum pressure during the 
reactien was 110 pounds per square inch. Ignor- 
.35 ing the xylene .and sodium methylate, and con- 
sidering the-starch a. sugar for cenvenience, the 
resultant product representsapproximatèly one- 
fourth sugar and three-fourths propylene oxide. 
/Iore exactly, the figures are as follows: Sugar 
.40 21:.8%; propylene oxide 64.0%; and xylene 14.2%. 
The product, ulike the initial-product, 'ws 
xylenesoluble and ater-emulaiflable. 
Example 2b 
.45 The ssme'procedure was followd as in Ex- 
ample lb, preceding, except that the initial prod- 
uct was the one identified as Example lb, pre- 
ceding. 703 grains of this material, excluding 
xylene, were charged into the autoclave. Ac- 
5O tualty there were present 116 grains of xylene re- 
sidual from the preVious exampte. The 703 grains 
of reactan% represented originally 179 grains of 
sugar and-524 grains of propylene oxide. To this 
there were added 8 grains additional of sodium 
55 methylate andthen250 grains of ethylene oxide. 
The ethylene oxide was added in the saine man- 
ner as propylene oxide but, being more reactive, 
a'cted more rapidly. The 250 grains reacted in 
rive minutes rime with a temperature varying 
ôo from 150 ° to 170 ° C., witha maximum.pressure 
of 150 pounds per.square inch. At the' end of this 
rime, isnorlng sodium methylate as belote, the 
composition on both a xylene-containing basis 
and a xylene-free basis, was as follows: 
65 Per Cnt t:'ër 
Sugar ......................................... I 18.8, I 16.75 
Propylene ,0xide ............................. I 55..0 I 49. 00 
Ethylene 0xide ............................... 26:2 "23.40 
Xylene ........................................ I .......... I ,,1o:85 

7O 

The resultant pzoduce.was both.water.and xylene- 
soluble. 
Example. 3b. 
The sme procedure .was followed as in 
 75 .ample2b, precedig, i. e., the-initial reactant 
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was the product identified as Example lb. î88 
grams of this material were taken, representing 
172 grains of sucrose, 504 grains propylene oxide, 
and 112 grains xylene. Te this there were added 
8 grains of sodium methylate and thon 1225 
grams of propylene oxide in the same mariner 
as in Example 1,b. The rime required was con- 
siderably less in proportion, te wit, 30 minutes. 
However, during much of this time the tempera- 
ture of operation was between 180 ° te 200 ° C., and 
the maximum pressure was 150 pounds per square 
inch. The composition, both on a xylene-free 
basis and a xylene-containing basis, is shown in 
the following: 

I 
I .Per Cent .Per Cent 
Sugar ......................................... I 9.0 I 8.5 
Propylene Oxide .............................. 91.0 85. 9 
Xylene ........................................ I .......... I 5.6 

The product was water-insoluble and xylene- 
soluble. 
The reactant employed was the end product in 
Example 3b, preceding. The autoclave was 
charged with 759 grains of this material, repre- 
senting 64.5 grains of sucrose, 652 grains of pro- 
pylene oxide and 42.5 grains of xylene. No so- 
dium methylate was added in this particular 
operation. 270 grains of ethylene oxide were 
added in the manner described previously in 
foregoing examples. The ethylene oxide reacted 
within a ton-minute period. The maximum tem- 
perature was 170 ° C., and the maximum Pressure 
was 150 pounds per square inch. The composi- 
tion of the resultant product on both the xylene- 
containing and the xylene-free basis is shown 
in the fo!lowing table: 

Sugar ......................................... IIPerânst[PerCent I 5. 
2 
Propylene Oxtde .............................. ] 65.1 ] 
63.4 
Ethylene Oxide ............................... 27. 4 26. 2 
Xylene .................................................. 4.2 

The produet was both water-soluble and xylene- 
.soluble. 
Example 5b 
The initial reactarlt cmployed was the product 
previously described as Example 3b. 768 grains 
of this material were charged into the autoclave. 
This v/as equivalent te 65 grains sucrose, 666 
grains of propylene oxide, and 43 grains oï xylene. 
No addition of sodium methylate was ruade in 
this operation. There were employed in the oxy- 
alkylation 785 grains oï propylene oxide. The 
rime required te add this propylene oxide was 30 
minutes. The temperature varied ïrom 150 ° C. 
te 185 ° C. The maximum gauge pressure was 200 
pounds per square inch. The composition oï the 
product on a xylene-containing and a xylene-free 
basis was as follows: 
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[.Per Cent ] .Per Cen 
Sugar ......................................... } 4.3 [ 4. 2 
Propylene Oxide .............................. I 95.7 I 

15 

The product was xylene-soluble and water-insol- 
uble. 
Example 6b 
There were charEed into the autoclave 456 
grams o£ the material resulting frein the previous 
example, that is, Example 5b. This was equiva- 
lent te 20 grains of sucrose, 442 grains o£ propyl- 
ene oxide, and 14 Erams of xylene. 

ant was combined in the saine mariner as previ- 
ously with 232 grains of ethylene oxide. No 
sodium methylate was added during this opera- 
tion. The rime required te add the ethylene 
oxide was 30 minutes. The maximum retapera, 
ture during this operation was 170 ° C. The max- 
imum pressure was 200 pounds per square inch. 
The composition of the material, both on a 
xy!ene-containing and a xylene-free basfs, wus as 
follows: 

].Per Cent ] 
Sugar ......................................... 2.9 ] 2. 8 
Propylene 0 xide .............................. 63. 7 I 62. 4 
Ethylene Ox/de ............................... 33. 4 32. 8 
Xylene .................................................. 2. 0 

The product was both water-soluble and xylene- 
soluble. 
Example 7b 
The procedure employed was the saine as in the 
9,0 prerious example and the reactant employed, as 
in the previou example, was the product previ- 
ously identified as ,xample 5b. 594 Erams of 
produce ,xamp!e 5b were used. This repre- 
sented 25 grains of sucrose, 552 grains of propyl- 
25 ene oxide, and 7 grains oî zylene. Te this 
thre were added 45 Erams of propylene oxide. 
There was no cat,lyst added during this opera- 
tion. One result was that the operation went 
30 ïairty s!owly and required six hours at a maxi- 
mure temperateure of 175 ° C., and a maximum 
pressure of 250 pounds per square inch. The 
composition of the final product is shown in the 
fo!lowing table: 

35 

 " [PerCewlPerCenz 
Sugar ................................... 2 3 
Propylene 0rdde ........................ --- 9717 2. 25 
1.55 
Xylene .................................................. 96.20 

40 This product was water-insoluble and possibly 
could be considered as water-dispersible te a 
degree. It was xy!ene-soluble. 
Fo]Iowing the saine procedure i bave prepared 
a large number of derivatives from sucrose which 
45 were xylene-soluble. I bave used propylene 
oxide in substntialIy every instace, either alerte 
or in combination with ehylene oxide or glycide. 
Butylene oxide, except for its cost, of course, 
could be used te replace propylene oxide mole for 
50 mole with less required te give the saine effect. 
Subsequent reference will be ruade te the figure 
which is a conventional representation of com- 
positions involving sucrose, ethylene oMde and 
propylene oxide. The following table is a sum- 
55 mary of part of the products prepared: 

6O 

65 

7O 

Example No. 

10b ............................... 
12b ............................... 
15b ............................... 
16b ............................... 
19b ............................... 
20b ............................... 
2lb ................................ 

Percent 
25. 4 
19. 0 
9.0 
6.0 
4.0 
3.0 
2.0 
18. 0 
4. 0 
27. 0 
7. 0 
1. 0 
17.0 
5.0 
6.0 
7.0 
8.0 
10.0 

Propyle 
Oxide 
P e r c e4t 
66. 
96. 
64. 
48. 
77. 
64. 
55. 
:55. 
9.% 
92. 
90. 

e Ethylene 
Oxide 
Percent 
6 0 
0 0 
0 0 
0 28. 0 
0 0 
0 33. 0 
0 0 
0 46. 0 
5 62.0 
0 68.0 
13 5.0 
0 12. 0 - 
0 18.0 
0 8.0 
0 34. 0 
0 47.0 
0 0 
0 0 
0 0 
 o 

This react- 75 -- 



J:will be:noted that,Examples lhto 7b, .tnclu.- 
sire, correspond to those, described .in. greater 
detail above. The same procedure:was employed 
in the :preparation of all,these compounds, i. e., 
thepresence of.sodium rnethylate as 
theextent of about 1% to 3% of-the variousoxy- 
alkylations. The initial.operation .was started at 
150 ° and the îîemperature of reaction varied from 
150 ° to. 200 » C. as the maximum. Usually maxi- 
mure pressure-during oxypropylation was not 
over 200 Rounds per square-inch but in some 
instances was as-high as.250 Rounds per square 
inch. Thus, the-pressure range was from 150. 
Rounds- per square =inch up-to 250 Rounds per 
sqtmre inch: -In all these experiment where 
popylene oxide and-ehylene oxide -both were 
added.-the propylene-oxidevas added first and 
then:., the- eçh.ylene, oxide;- 
In-. a.- second, series of- examples where both 
propylene oxideand-ehylené.oxide were used, 
the, proced-ere-was to add-ethylene oxide flrst and 
then propylene oxide. 
Finatty, the same- serieS of examples vere-:re- 
iea-ted,-usin2".random oxyalkylation.as'faras the 
ethylene oxide -and propylene oxide -were con- 
cerned, i. e. the two products.-were mixed in the 
predetermined ..proportion to give the composi  
tion desired and =oxyethylation .and oxypropyla= 
tion allowed fo take-place simultaneously, and in 
a: random.fashion. 
ExampIe 22b. 
The'ame-piece of equipment was'used as pre- 
viously--described, i. e; an autoclave,, alhough 
in the;instant.experiment involvingthe"use.of 
glycide there ws no=pressure involvedand:cer- 
tains:changes were made as 'noted subsequently 
Thon!autoclave vas'equipped with avater-cooled 
condenser, which was shut offwhen -. used as ar 
autoclave.- It was "equipped also with a sepa- 
rator-y,fum]el and a,n equalizing pressure tube so 
thatdiquid; such-as glFcide; could-be fed con 
tïnuousl-yat.a dropwise or faster rate into the 
vessel and the.,rate was controlled by:visual exam 
inatiorL. Fr convenience, this piece -of equip 
ment-isreferred, tó as an autoclave because if was 
designed essentially for-such .use but.it 4s to-be 
noted, it was-not so used .when glycide was em- 
pIoyed as the akYlene oxide 
Tlere were charged .into the autoclave, the 
same reactants (gucrose, xylene and sodium 
methylate) as in Example lb,. The autoclave 
was'Sealed; swept'with nitrogen gas,ar/d started 
lmmediately and-heC'applied. The temperature 
was alt0wed-:to fise to 120 ° -C. The glycideem  
pl0yed was-comparatively pure. Over a period 
of2/ h0urs, 230 .grams-of glycidecwere used. 
This was charged ïnto .the upper reservoir vessel 
whi-ch:had been flushed out previ0usly=with niro 
gen:and.:washe:equivalent of a-separatolT-fun_= 
nel. The glycide was starçed slowly into the 
reaction mass-at  dropwise rate« The.rea-ction 
started immediately and the. temperature ose 
pproximately 12ï to..18 ° C. Cooling-water-was 
run-=through the-.coils so .the temperature. ïor 
addition of glycide-was..controlled within the 
range.rougllY of.l12 ° to-.133 ° C. This.reaction 
çook place t atmospheric pressure with simply 
-small stream of nitrogen passing into the auto- 
clave at'th-e 'very op andpassing out of the open 
Condenser so as 'to avoid- any possible -entrance 
of- air. Th-e  product-at 11 tïmes, particularlY 
when " the- xylene - was evaporated, -was water- 
soluble. Ttiis-product ws subsequentiy sub- 
Jected:to.oxypropylàtion" so as to intr.oduce sufiiï 

cient-propylene oxide so that the final producf 
on -a --xylene=free basis,, represented,sucrose 4%. 
by, weight, gl.ycide :2% by-weight, and propyléne 
oxide,94.%by weight. 
5 Needless to,say that.glycide tan be,introduced 
in..any other .manner suggested by previous ex= 
amples, fór.. instance,..the: product can.be oxy= 
propylated fist nd-.glcide.usedin place of eyl= 
ene oxide, .using,abou.t one=hal.f 4o t'ee-f0urt 
10 the..wejght of glycide-to. replace,a, pzedétermined 
weight of ethYlene odè;, orf0 that..matr.,t 
any:point-where ethylene oxideis being.usedpat. 
of/the-ethylene .oxide. can-be replced b glycide. 
in. addifion .to etHylene.oxide« propylene--oxide, 
15 glycide, or..mixtues..of the. two .or.. alLtee -of 
these, oxides, one can. use-aldo-metF1 lycide-and 
butyleneoxide BU£ylene.oxide«.if employedat 
all,: should Be :used-in -combiati0,with., eth-ylene- 
oxidè,-glycide or.meFl :glFcide.- The st 
20 sable, combinaGonAs.of.couroe, one:in.-which 
the-oxyal.kylated .-deri.vative-shows mazked, sur= 
face activity which- can...be readily. detected, bF 
an.-emulsfication :.test: as --explained.- in- e--. text 
imeditey.ïollowing... 
25 The most desizable., dezivtives appert, to-be 
those -which have .not .onl.y-the. solubility, charac. 
teristics, previously., described but ,hae.a hydro= 
phile-hydophobe-balunce.so as=to gi.ve, .them .e 
propezty.of an..emulsifim at.least .o . .signi.ficnt 
30 degré... 
.Tò.dêtemine sucH prefered.:h,ydophile -h,ydro- 
phobe, balance ll.that. one.-need., do-4s, chère: . 
xyle .solution. wiin e ,range-of :50- fo 90- parts 
bY-weigh.t:of::.xlene and -m,/such solution -with 
5 one,. two..or.three, timesdts.-volume of-dGlled 
water and shake vigorously.so as to, obtaia ,n. 
emulsion .which .may:. be. of ,the- oil-in-waer., type 
or-the-.water-i-oilte usul.lF. the-former) -butï 
in.-any evet, 4s,due to..the-hydrophitehydro, 
40 phobe- balance - of.,. he .oxytkFlated derivative 
! prefer sply to use the xylene diluted "deiv 
rives, hich redescribed: elsewhere; fer-this test 
rather, than- evporte he.= solven-t= and.employ 
any meeelaborate tests;: 
45 -Refmeace-: is- marie-- to - e : heeo atacheff " 
figure' which is presented .;in :conentionl :man 
ner .showing thecompo.ds dèrive-d fo,various 
combinationsof sucrose.a-nd::ethylene :oMdeLsU 
Crose -and:propyle/oxie:o. sucrose ad both 
50 ethFlene:and.propylene.oxides.- It-istobe nord 
in the heree appendedclaims.that the inention 
isn°:cocened withwater-sol.ble ç derivatives 
as,- f0:exmp,.oxyethYttod, sucrose. I iscon=- 
cerned wi: sch deivatives:in .wch e hydro 
5 phfle character : of,: sUCrose-, has.been, rCïca¿iy 
altered-so..thkt -e«dèi.vati.e, is , xytene=soluble: 
In .amoe estredSsense:e.:inVentibnis con= 
cerned "with typ:es«oï oxyallated, derivatives 
which are :beth xylenesolble., an'd, ater-soluble. 
60 Furtheoe, aUmbe of,.-such deriàtïesshow 
prefered-: h'ydrophobehFdrophile:balance as 4n= 
dicated»by aspteemulsification : -My pe- 
ferred, reagents-: come. with. :£he;: approimate 
trapzoidal., rea-defined-:by:'points ï,,2, :; 
65 on e-accompanying figure, 
It 4s obvio, :of  course,, that minor variations 
can. bemade without de£racGng frem ,the spirit 
of 'fhe4nvention.. -For itance» onehydroxyl-,or 
0 two hdrexFls of..suczosecould, be. convezted.2nto 
acetatagroups. As noer vaziant,,in.addition 
to the oxides, enumeratëd,: one, might d.nject one 
ormore moles of some othr alkylene oxide sucb 
as. 1-meyloxy-2,3-epopopane«.. l.ethyloxy. 
 2,3.ePoxyopane, and ,l.ropyloxy2,3-epo. 



propane. Such obvious variants in such a large 
molecule would bave little or no effect in chang- 
ing the general characteristic property, i. e., 
hydrophobe-hydrophile balance, xYlene solubflity 
and water and xylene solubility, etc. Such oh- 5 
Vious variants which do not detract from the 
Significant characteristics and properties are all 
within the scope of the instant invention. 
For reasons which are obvious itis substan- 
ttally impossible to use conventional methods and 10 
obtain a single glycol ether from even a mono- 
hydric reactant or its equivalent. ehe reactant 
herein employed and subjected to oxyalkylation 
ms polyhydric which means that the situation is 
even more complicated. Actually one obtains a 
cogeneric mixture of closely related or touching 
homologues. These materials invariably have 
high molecular weights and cannot be separated 
from one another by any known method without 
decomposition. The properties of such a mix- 20 
ture represent the contribution of various indi- 
vidual members of the mixture. 
- Even if one were concerned with the mono- 
hydric reactant one cannot draw a single formula 
and say that by following such and such pro- 25 
cedure one can readily obtain 80% or 90% or 
100% of such compound. However, in the case 
of at least monohydric initial reactants one can 
readily draw the formulas of a large number of 
compounds which appear in some of the probable 30 
mixtures or can be prepared as components and 
mixtures which are manufactured conventionally. 
In the instant case where one is concerned with 
the polyhydric reactant there is little or nothing 
tobe gained by compiling and including such 35 
variety of possible formulas. 
Simply by way of illustration reference is ruade 
to the copending application of De Groote, Wirtel, 
and Pettingill, Serial No. 109,791, filed August 
11, 1949, now Patent No. 2,549,434, dated April 0 
17, 1951. 
I-Iowever, momentarily referring again to a 
monohydric initial reactant it is obvious that if 
one selects any such simple hydroxylated com- 
pound and subjects such compound fo oxyalkyla- 
tion, such as oxyethylation, or oxypropylation, it 
becomes obvious that one is really producing a 
po!ymer .of the alkylene oxide except for the 
terminal group. This is particularly true where 
the amount of oxide added is comparatively 
large, for instance, 10, 20, 30, 40, or 50 units. If 
such a compound is subjected to oxyethylation 
so as to introduce 30 units of ethylene oxide, it 
is well known that one does not obtain a single 
constituent, which, for the sake of convenience, 
may be indicated as iO(C214«O)3OI4. Instead, 
one obtains a cogeneric mixture of closely related 
homologues, in which the formula may be shown 
as the following: IO (C2H«O) ]I, wherein , as ïar 
as the statistical average goes, is 30, but the indi- 00 
vidual members present in significant amohnt 
may vary from instances where  has a value of 
25, and perhaps less, to a point where  may rep- 
resent 35 or more. Such mixture is, as stated, a 
cogeneric closely related series of touching 
homologous .compounds. Cousiderable investiga- 
tion bas been ruade in regard to the distribution 
curves for linear polymers. Attention is directed 
to the article entitled "Fundamental Principles 70 
of Condensation Polymerization," by Paul J. 
Flory, which appeared in Chemical Reviews, 
volume 39, No. I, page 137. 
Unfortunately, as bas been pointed out by 
Flory and other investigators, there is no satis- 
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factory method, based on either expêrimenta] o5 
mathematical examination, of indicating the 
exact proportion of the various members of 
touching homologous series which appear in 
cogeneric condensation products of the kind de- 
scribed. This means that from the practtcal 
standpoint, i. e., the ability to describe how to 
make the product under consideration and how 
to repeat such production rime after tUne with- 
out difliculty, if is necessary to resort to some 
other method of description. 
Actually from a practical standpoint, and-par- 
ticularly in regard to the sub-genus illustrated 
by the figure, it is much more satisfactory to de- 
scribe the ultimate composition in terms of the 
reactants, i. e., sucrose and propylene oxide, 6r 
sucrose and both propylene oxide and ethylene 
oxide. The reason for this statement is obvious 
and again, for further discussion of the principle 
involved, reference is ruade to the aforementioned 
De Groote, Wirtel, and Pettingill co-pending ap- 
plication. 
For sake of preserving a line of demarcatton 
from another invention which may or may hot 
involve sucrose and involves alkylene oxides, such 
as propylene oxide particularly, I direct atten- 
tion fo the following. Allyl sucrose can be pre- 
pared so as to have approximately 3 to 6 allyl 
radicals per sucrose molecule. See Zief and 
Yanovsky, Ind. Eng. Chem., vol. 41, p. 1697 (1949). 
Simflarly, one can prepare allyl starch and 
allyl dextrine. I have round that if allyl sucrose 
is polymerized, particularly by blowing with air 
so as fo yield a viscous liquid or one which is not 
only viscous but also stringy, or one which ts 
polymerized even further so that even a 50% 
solution in xylene is stringy, that such material 
can be treated with an alkylene oxide, particu- 
larly propylene oxide or propylene and ethylene 
oxide, in exactly the saine manner as herein 
scribed, to yield products which are valuable 
for all the purposes herein described in regard 
to sucrose derivatives, and particularly valuable 
for demulsification. Such allyl sucrose, or other 
allyl carbohydrates can be polymerized alone or 
copolymerized with other allyl-containing de- 
rivatives which may, or may not be hydroxyl- 
ated, such as glycerol alpha-allyl ether, tri-allyl 
ether of glycerol, the di-allyl ether of glycerol 
compounds obtained by treating allyl alcohol 
with several moles of glyctde, and particularly a 
variety of materia]s such as those described in 
U. S. Patent No. 2,450,234, dated September 28, 
1945, to Evans and Shokal, and IF. S. Patent No. 
2,336,093, dated December 7, 1943, to Grfin and 
Stoll. Many of such examples are free from any 
radical, at least prior to polymerization, having 
more than 7 carbon atoms. A number are water- 
soluble prior to polymerization or even thereafter. 
I-Iowever, co-polymerization can take place be- 
tween allyl sucrose and allyloleate, allyl ricino- 
leate;, or with total and fractional esters derived 
from detergent-forming monocarboxy acids hav- 
ing 8 to 22 carbon atoms, such as higher fatty 
acids, naphthenic acids, abietic acids, and the 
allyl ether of glycerol, diglycerol, or diallyl ether 
of glycerol; and polycarboxy acids can be em- 
ployed also in the preparation of various allyl 
derivatives sultable for polymerization or co- 
polymerization. As previously stated the oxy- 
alkylation derivatives which are analogous to the 
Sucrose derivatives herein described constitute 
n entirely separate invention and are not in- 
luded herein. 



PAleT 2 
Conventional demulsifying agents employed in 
thetreatment of oil fleld emulsions are used 
as such, or after dilution with any suitable sol- 
vent, such as water, petroleum hydrocarbons, 
such as benzene, toluene, xylene, far acid oil, 
cresol, anthracene off, etc. Alcohols,. particu- 
larly aliphatic alcohols, such as methyl alcohol, 
ethyl alcoho!, denatured alcohol, propyl alcohol, 
butyl alcohol, hexyl alcohol, octyl alcohol, etc., 
may be employed as diluents. MAscellaneous 
solvents such as pine oil, carbon tetrachloride, 
sulfur dioxide extract obtained in the refining 
of petroleum, etc., may be employed as diluents. 
Simlarly, the material or materials employed as 
he-demulsifying agent of my process may be 
admixed with one or more of the solvents cus- 
tomarily used in connection with conventional 
deraulsifying agents. Moreover, said material or 
materials may be used alone or in admixture 
with. other suitable well-known classes of. de- 
mulsifying agents. 
If is well known that conventional demulsi- 
fying agents may be used in a water-soluble 
form, or in an off-soluble form, or in a form 
exhibiting both oil- and water-solubility. Some- 
rimes they may be used in a form which exhibits 
relati.vely limited oil-solubility. Howeve r, since 
such reagents are frequently used in a ratio of 
1 to I0,000 or 1 fo 20,000, or 1 to 30,000, or 
even 1 fo 40,000, or 1 fo 50,000 as in desalting 
practice, such an apparent insolubility in oil 
and water is not significant because said re- 
agents undoubtedly bave solubility within such 
concentrations. This same fact is true in re- 
gard to the material or materials employed as 
the demulsifying agent of rny process. 
The 1oresent invention is concerned with treat- 
ment of petroleum emulsions by means of cer- 
tain oxYlalkylted resins which are hydrophile 
or sub-surface- or surface-active. Such resins 
in turn are oxyalkylation-susceptible, water-in- 
soluble, organic solvent-soluble, fusible phenol- 
aldehyde resins, derived from difunctional phe- 
nols having a 2;4,6 hydrocarbon substituent 
with 4 to 8 carbon atoms. Based on actual 
large scale alopication in a large number of oil 
fields in the United States and certain foreign 
countries, I believe that this type of material, 
eïther as such or in the form of derivatives, will 
ultimately be employed in no less than 50% of 
all chemical demulsifying agents used through- 
out the world. 
In practicing .my 1orocess for resolving petro- 
leum emulsions of the water-in-oil type, a treat- 
agent or demulsifying agent of the kind above 
described is brought into contact with or caused 
fo act upon the emulsion to be treated, in any 
of the various aloloaratus now:generally used fo 
resolve or break petroleum emulsions with a 
chemical ïeagent, the above procedure being used 
alone or in combination with other demulsifying 
procedure, such as the electrical dehydration 
proaess. 
One type of procedure is to accumulate a 
volume of emulshîed oil in a tank and conduct 
a batch treatment type of demulsification pro- 
cedure fo recover clean oil. In this procedure 
the emulsion is admixed with the demulsifier, 
for examlole by agitating the tank of emulsion 
and slowly dripping demulsifier into the emul- 
sion. In some cases mixing is achieved by heat- 
ing the emulsion while dripping in the demul- 
slfier, depending upon the convection currents 
in the emulsion to produce satisfactory admix- 

ture.. In. a -third modification.- of  this-:tyïpe«of 
treatment, acirculating- pump withdraws emúl. 
sion from e. g., the bottom of the tank, and re- 
introduces if into the top of the tank, the,:de- 
5 mulshîer, being added, for example, at the 
suction side of said circulating pump. 
In. a second type of treating procedure,, the 
demulsifier isintreduced into the well.fluids at 
the well-head or af seme point between-the welt- 
10 head and the final .oil storage tank,-by .means 
of an adjustable proportioning mechantsm:: or 
pro!oortioning 1oump. Ordinarily the.., fiow of- 
fiuids through the subsequent.lines-and .fittings- 
suffices fo produce the desired degree-ofraixing 
15 of demulsifier and emulsion, althougti in some 
instances additional mixing devices may be 
troduced into the .fiow system. In.this.-geneal 
procedure,-the system may include "vari0us:me- 
chanical devices for withdrawing 'free: water; 
0 separatinE entrained water, or.accomplishing 
quiescent settling :of- the- chemicalized -emulsion. 
Heating devices maydikewise be incorporated:in 
any.of the treating procedures described-heréin. 
A third type of-application (down-the-hole), 
5 of demulsifier to emulsion is fo introdúce,.the 
demulsifier either 1oeriodically.or continuouslydn- 
diluted or undiluted-forminto the wetl and 
allow it to corne fo the surface with:he..well: 
fiuids, and thon fo :fiòw the chemlcalfzed emul 
3o sion through any desirable surface ëquipment; 
such as-employed in the other treating, proce- 
dures: This particular type of appliati0n-.is 
decidedly useful when-the demúlsifier is used 
in - connection with- acidification- of - càtcareous 
 oil-beaïing strata, especially if suspended, in ,or 
dissolved in the acid employed .for. acidification. 
In all cases, if will be apparent from the fore- 
going description, the broad process consists 
simply in introducing a relatively, small propor 
40 tion of demulsifier into a relatively-large .pro- 
portion of emulsi0n;, admixing.the chemical and 
emulsion either throúgh natural fiow:-or thi'oúgh 
SlOeCial apparat!s, with or without.-the applica- 
tion of boat, and allowing the mixture to-stand 
45 quiescent until the undesirable water .content .of 
the emulsion separates and setttes from.the, mass. 
The following is a tyloical, installation-: 
A reservoir to.hold the demulsifier-of, the kind 
described (diluted or undiluted) is p!aced at the 
5o well-head wheïe the effluent liquids leave the well: 
This reservoir or container, whlch mayvaryfrom 
5 gallons fo 50 gallons for convenience, is con 
nected to a proportioning ptunp which injects 
the demulsifier drop,wise into the fiuids leavlng 
55 the well. Such chemicalized fluids pass through 
the flowline into a settling tank. The settling 
tank consists of a tank of any convenient size, for 
instance, one which will hold amounts of fluid 
produced in 4 to 24 hours (500 barrels fo 2000 
60 barrels capacity), and in which there is a per- 
pendiculàr conduit from the top of the tank_ to 
almost the very bottom so. as to permit the in- 
coming fluids to pass fr0m the top of the settlïng 
tank to the bottom, so that such incoming fiuids 
65 do hOt disturb stratiflcation which takes place 
during the course of demulshîcation. The set- 
tling tank bas two outlets, one being below the 
water level fo drain off the water resulting from 
demulsiflcation or accompanying the emulsion as 
70 free water, the other being an oil outlet at the 
top fo permit the passage of dehydrated oil to a 
second tank, being a storage tank, which holds 
pipeline or dehydrated oil. If desired, the con- 
duit or pipe which serres fo carry the fluids from 
 he w.ell to the sett!ing tank rF lnçlud_e  sec 
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tJ.Oi Of pilê With baflles fo serve as a mixer, fo 
insure thorough distribution of the demulsifler 
throughout the fluids, or .a heater for raising the 
temperat.u.re of the fluids to some convenient tem- " 
perature, for instance, 120 ° to 160 ° F., or both 
heater and mixer. 
Demulsification procedure is stared by simply 
setting the ptunp so as to feed a comparatively 
large ratio of dernulsifier, for instance, 1:5,000. 
As soon as a compïete "break" or satisfactory 
demulsification is obtained, the pump is regu- 
lated until experience shows that the amount of 
demulsifier being added is just sufficient to pro- 
duce clean or dehydrated oiL The amount being 
îed at such stage is usually 1:10,000, 1:15,000, 
1:20,000, or the like. 
In many instances the oxyalkylated products 
herein specified as deïnulsifiers can be conven- 
iently used without dilution. However, as previ- 
ously noted, they may be diluted as desired with 
any suitable solvent. For instance, by mixing 75 
parts by weight of an oxy.alkylated derivative, for 
example, the product of Example 6b, with 15 
parts by weight of xylel]e and 10 parts by weight 
of isopropyl alcohol, an excellent deïnulsifier is 
obtained. Selection of the solvent wi!l vary, de- 
pendini upon the solubility characteristics of thL oxyalkylated product, and of course will be dic- 
tated in part by economic considerations, i. e., 
cost. 
As noted above, the products herein described 
may be used hot only in diluted form, but .alSo 
may be used admixed with some other chemical 
demulsifier. A mixture which illustrates such 
combinoEtion is the following: 
Oxyalkylated derivative, for example, the prod- 
uct of Example 6b, 20 % ; 
A cyclohexylamfle sa!t of a polypropylated 
napht.halene mono-su]forlic acid, 24%; 
An ammonium salt of a polypropylated naph- 
thalene mono-sulfonic acid, 24 % ; 
A sodium.sait of off-soluble mahogany petro- 
leum sulfonic acid, 12 % ; 
A high-boiling aromatic petreleum solvent, 
15%; 
Isopropyl alcohol, 5 %. 
The above proportions are all weight percents. 
Having thus described my invention, what I 
claim as new and desiie to secure by Letters 
Patent is: 
1. A process for breaking petroleuïn emulsions 
oï the waterin-oil type characterized by sub- 
jecting the emulsion to the action of a demulsifier 
including hydrophile synt.hetic products; said hy- 
drophile synthetic products being xylene-seluble; 
furthermore, said hydrophile synthetic pïoducts 
beflg oxyalkylation products obtained by react- 
ing (a) sucrose with () at least one alkylcne 
oxide selected from the class consisting of eth- 
ylene oxide, propylene oxide, butylene oxide, gly- 
cide and methylglycide, at least part of the 
kylene oxide employed being selected from the 
.class consisting of propylene oxide and butylene 
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oxide, with thê proviso t.hat the hydrophiÏe prop « 
erties of said oxyalkylated product in an equal 
weight of xylene are sufficient to produce an emul- 
sion when said xylene solution is shaken vigoï- 
5 ously with one to three volumes of water. 
2. The process of claire 1 wherein at least part 
of the alkylene oxide employed is propylene oxide. 
3. The process of claire 1 wherein it least part 
of the alkylene oxide employed  propylene oxide 
10 and sucrose does hot contribute more than 10% 
of t.he final weight of the oxyalkylation deriva- 
tire based on the assumption of completeness of 
reaction and on the average statistical basis. 
4. The process of claire 1 wherein at least part 
15 of the alkylene oxide employed is propylene oxide, 
and sucrose does hot contribute more t.han 10% 
of the final weight of the oxyalkylation deriva- 
tire based on the assumption of completeness of 
reaction and on an average statistical basis; and 
20 with the final proviso that the ultimate composi- 
tion cornes within approximately the trapezoidal 
area defined by points , 2, 3, and 4 in the ac- 
companying figure. 
5. The process of claire 1 wherein at least part 
25 of the alkylene oxide ernp!oyed is propylene oxide, 
and sucrose does hot contribute more than 10% 
of the final weight of the oxyalkylation deriva- 
tire based on the assumption of completeness of 
reaction and on an average statistical basis; with 
30 the further proviso that the ultirnate cornp0sition 
cornes within approximately the trapezoidal area 
defined by points , 2, 3, and 4 in the accom- 
panying figure; and with t.he final proviso that 
the product be water-insoluble. 
35 6. The process of claire 1 wherein at least part 
of the alkylene oxide employed is propylene oxide, 
and sucrose does hot contribute more than 10% 
oi the final weight of the oxyalkylation derivative 
based on thê assumption of completeness of re- 
40 action and on an average statistical basis; wit.h 
the proviso that the ultimate composition cornes 
within approximately t.he trapezoidal area de- 
flned by poihts ], 2, , and 4 in the accompany- 
ing figuïe; with t.he further proviso that the prod- 
45 uct be water-insolubie; with the added proviso 
that the hydrophile properties of said oxyal- 
kylated sucrose in an equal weight of xylene are 
sufficient to produce an emulsion when said 
xyiene solution is shaken vigorously with one to 
50 thïee volumes of water; and with the final pro- 
viso that all t.he propylene oxide is reacted flrst. 
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